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PbTiO3 (PT), PbZrO3 (PZ) and PbZr0.5Ti0.5O3 (PZT) powders have been prepared by an alkoxide-based sol-
gel route from lead acetate, zirconium n-butoxide and n-butanol as a solvent and hydrolysed at 0ºC with 
different molar ratios of water at various pH values. The structural information about the amorphous 
powders was obtained by Extended X-ray Absorbtion Fine Structure (EXAFS). Powders were characterized 
by thermal analysis (TG/DTA/EGA), X-ray powder diffraction (XRD), specific surface area measurements 
(BET) and by scanning and transmission electron microscopy (SEM, TEM). 
The local environment of Pb and Zr atoms in the amorphous powders is not influenced by the hydrolysis 
conditions. In case of PT powders perovskite phase crystallizes at 500ºC according to DTA in the form of 
nanometer range particles regardless of hydrolysis conditions. The crystallization of the perovskite phase 
in PZ and PZT powders takes place at about 600ºC. The morphology of the powders depends on the 
hydrolysis conditions: fine particles below 100 nm are obtained after hydrolysis in alkaline medium. 
The differences in the electronegativity and the size of Zr and Ti ions lead to different reactivity of their 
corresponding alkoxides towards water and the degree of the condensation which are reflected in the 
powders morphology. 
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Compositionally graded thick films (0.4 mm) have been fabricated using the airflow deposition method. 
Films were made of five layers with different composition Ba1-xSrxTiO3 (BST, x=0, 0.1, 0.2, 0.3 and 0.4). 
The layers presented different thicknesses, ranging from 80 to 30 microns, but similar Vickers 
microhardness. The average particle size of deposited layers was below 500 nm and the density of as-
deposited films was about 80% of theoretical. After sintering at 1350 °C samples presented increased-
density (>90%) and maintained a compositional gradient.  
When compared to single-composition BST ceramics, permittivity of graded films was much less 
dependent on  temperature over a wide range, from -50 to 250 °C. In addition,  the films displayed 
polarisation offset when driven by an alternating field and heated above 50°C. 
 
 
